foliage. This distance was then measured. The grid was raised successively to 0.3 m, 1.5 m, 3.0 m, and then at 3.0 m intervals to the canopy, and the distance at which just three of the grid squares were visible was measured or estimated at each height. Precautions were taken to avoid trampling down the vegetation in the path of vision along which we sighted. At higher levels, tree climbing made the measurements tactically difficult. Figure 2 shows the resultant foliage profile and represents an average of surveys taken to the canopy at three points, and to a height of 20 m at 15 points. These points were arbitrarily selected on a map of the study tract; the direction of the sightings were chosen by throwing a pointed stick into the air and letting it fall on the ground.
In the period 12 June22 August 1988, I conducted 35 eight-hour surveys of the tract. I began these surveys alternately at 08:90 and 08:OO and, over the course of the study period, included all daylight hours except 16:0&18:00.
Each survey consisted of moving slowly along the perimeter and interior paths and stopping for various lengths of time at various places. For each observation I recorded the time of day, the species or approximate size class, and the flock associations. Birds involved in nonforaging activities were not included. Estimates of bird heights in the foliage were probably accurate to + 10 per cent.
Low-feeding birds (O-3 m) were extremely difficult to observe. To help offset this disadvantage, I strung 10 mist nets through the tract and checked them every 2 hr. While the catches represented a valuable addition to my limited visual observations at these levels, they revealed only the approximate height at which the birds were moving, gave no indication of feeding activity, and provided no more than a rough index of the time of activity. Another method that facilitated the observation of these lowlevel birds was simply to sit in one place for several hours and permit feeding activity to go on around me without scaring the birds to nonfeeding levels. A comparison of the vertical distribution profiles of birds with that of the foliage reveals a similar trend at all levels except ground and canopy and indicates a direct correlation between relative foliage density and the number of feeding individuals. Because biomass is a more accurate reflection of energy utilization, I have also calculated from the average weight of each species a profile of the total vertical distribution of avian biomass over the length of the study period ( fig. 2 ). This biomass profile resembles the profile of numbers of individuals at all intervals except the ground, where only the former profile parallels the foliage density profile.
The inverse correlation between the distribution of birds by numbers and by biomass at the ground level is due to the greater average weight of the terrestrial species (table 2) The bird species observed most frequently and the proportion of the times they were observed feeding in each of the strata are listed in table 1. The fact that not one of these 37 species was observed feeding in all five strata and only eight were observed feeding in four of the five strata suggests that there is a limited vertical distribution of some species. All eight of the most ubiquitous species are among the 25 most commonly observed. This might indicate that, given a sufficiently large sample, one might find almost all species at least occasionally visiting all strata.
The testing of this possibility obviously required the use of more finely divided strata. I chose 12 vertical intervals (ground, ground-1 m, l-2 m, then 2-m intervals to 10 m, and S-m intervals to the canopy), and, using the information theory (Shannon 1948), I calculated foraging height diversity (H' ) for each of the species (H' = -2~~ log p4, where pc = the proportion of observations in the ith foliage height interval). If all species occur in all strata, however, values for foraging height diversity will be underestimated for the less common species. To determine the minimum number of observations necessary for a reasonably accurate H' value, I calculated cumulative foraging height diversities for several species. Cacicus celu and Tangara chilensis The H' , values for all species on the study tract to which this criterion could be applied and the number of observations (n,) to reach this point are included in table 1. Hft (the foraging height diversity based on the total number of observations of a species during the study period) is also included in table 1 as a comparison. These results support the hypothesis that many birds do distinguish vertical foraging areas.
One group of birds in particular seemed not to show any stratification. These were the so-called "scrub" or edge birds that were common in the brushy clearings and edge of the forest but occasionally turned up far back in the forest at canopy and emergent levels. Their feeding activity did not remain constant relative to fixed heights above the ground, but instead seemed to follow any area of direct exposure to light; thus they apparently treated the upper canopy and emergent trees as a "scrub" area as well. The species that appear to qualify for this classification are indicated in table 1. Similarly I found, as did Orians (1969) 
MIXED

SPECIES FEEDING FLOCKS
Mixed species feeding flocks also have a definite influence on the vertical distribution of species. Of the 46 most commonly observed species in the study area, all but 14 occurred in mixed species feeding flocks at one time or another. Table 3 lists the percentage of times that some of the more commonly flocking species were observed in mixed species feeding flocks, the average height at which each fed while in the flock, and the average height when not in the flock. In every case except that of Piaya cayana, birds were observed higher when in a mixed species feeding flock than when not. The overall average is 24.7 per cent higher for birds in mixed species feeding flocks. The Wilcoxon matched-pairs signed-ranks test shows these differences in heights of species in flocks and out of flocks to be highly significant. Willis ( 1960), in his study of two species of ant tanagers, also found that individuals of one of the species, Habiu rubica, often ascended into higher levels to join mixed species feeding flocks. Perhaps most birds can forage high only when a flock is in the immediate vicinity to provide protection from predators; when not in the flock, these individuals move down into the protection of dense lower foliage. Comparison of the foliage density profile ( fig. 2 ) with the heights of the bird species in mixed species feeding flocks (table 3) , however, shows that several of these species move into the higher but denser foliage while in flocks.
FLUCTUATION
OF STRATA UTILIZATION
Up to this point, I have treated vertical stratification and biomass distribution as static and have described them only as spatial phenomena. A full understanding of this important aspect of tropical ecology requires treatment of its temporal pattern.
To gain an overall picture of the vertical movements of the avian community, the total biomass distribution by hour of the day was computed for the entire study period. The per cent of that mass represented at each of four strata for each hour from 06:OO to 16:00 was then compared (fig. 4) . Stratum V is omitted because the data are poor and also because most of the species are strictly terrestrial. This comparison shows definite shifts in the biomass distribution with time of day. Fluctuation is most evident in strata I and II, a fact that reflects the greater vertical range and mobility of the birds of the upper strata and perhaps the uniformity of the habitat where they forage.
This movement downward during the middle of the day may be caused by one or a combination of several of the following factors: 1) the movement of food insects to lower levels; 2) increased activity of insects making The presence of "scrub" species in the upper canopy provides a specific example of the instability of tropical areas. As was previously noted, these birds are typical of secondary growth areas. Except along rivers and other similar permanently open areas, secondary growth occurs naturally only in rapidly changing, small isolated patches brought about by windfalls, lightning, and other such forces. Because of the rapidity with which these cleared patches mature, they provide only a temporarily suitable habitat for "scrub" species. "Scrub" species, then, needed to evolve a strategy for frequently moving over or through the less suitable primary forest in search of new successional areas. The observations from this study indicate that the ability of these second growth species to forage at canopy levels enables them to find and quickly colonize recently formed clearings that would otherwise be inaccessible. This theory was reinforced by observations in a tropical wet forest along the Urubamba River at Camisea, Departamento Cuzco. Here I found four species of "scrub" birds in a small chuca (ca. 0.3 ha) that had been cleared within the previous four months and which was at least a 5hr walk from the river or any other such clearing known to the Indians. Because of the greater rainfall, the primary forest of this area was much denser than at Yarinacocha, and it offered even less habitat below canopy levels for "scrub" birds moving to other secondary growth areas. The presence of the "scrub" species in the clearing, together with the observations of "scrub" species in the canopy, is good evidence of changing conditions in the tropics that bring about selection for a distinct behavioral pattern.
Perhaps temperate zone ecologists have too often attempted to apply general temperate zone ideas and principles to tropical situations. Thus, a fluctuation in the tropics of only 4" C in the mean monthly temperature throughout the year is evidence enough for them that the tropics represent a more stable environment. Seasonal rainfall, as well as more subtle fluctuations (e.g., diurnal changes), deserve more attention in generalizations regarding the tropical environment. Wave-like fluctuations in cumulative foraging height diversity for several of the more common species (see fig. 3 ) provide strong indication that observation over a period of more than three months will show that birds expand and contract their vertical foraging ranges seasonally. This probable variation raises further interesting questions concerning a difference in bird species diversity between areas with a pronounced dry season and areas with cloud cover a great proportion of the day throughout the year. If direct sunlight, heat, and partial deciduousness over long periods bring about reduction and squeezing together of vertical foraging areas, as indicated in figure 4, perhaps increases in foraging height overlap are sufficient to reduce the species diversity. The cloudy areas should then have a greater species diversity with the vertical distribution of species more constant. Obviously many more factors than number of foliage layers (MacArthur et al. 1966 ) are in-
